We studied, whether asthma diagnosed in childhood or early adulthood affects work ability 20 years later. We used Finnish Defence Force registers, 1986e1990, to select: (1) conscripts with asthma to represent a mild/moderate asthma group (n Z 485), (2) asthmatics who were exempted from military service to represent a relatively severe asthma group (n Z 393) and (3) a control group (n Z 1500) without asthma. A questionnaire consisting of validated questions on asthma and work ability was sent out in 2009. A total of 54% of the men in the first study group, 44% of those in the second study group and 44% of the controls answered. The mean age of the participants was 41 (range 37e51). Self-assessed current work ability compared with lifetime best had decreased in 28.9% of the first asthma group, in 31.1% of the second asthma group, and in 19.7% of the controls (p Z 0.0007). Current smoking (OR 2.5), only basic education (OR 2.6), being a manual worker (OR 2.7) and current severe asthma (OR 3.8) associated most strongly with decreased work ability among the asthmatics. Both mild and more severe asthma at the age of around 20 seems to be associated with reduced work ability in 40-year-old males. ª 2011 Elsevier Ltd. All rights reserved. 
Summary
We studied, whether asthma diagnosed in childhood or early adulthood affects work ability 20 years later. We used Finnish Defence Force registers, 1986e1990, to select: (1) conscripts with asthma to represent a mild/moderate asthma group (n Z 485), (2) asthmatics who were exempted from military service to represent a relatively severe asthma group (n Z 393) and (3) a control group (n Z 1500) without asthma. A questionnaire consisting of validated questions on asthma and work ability was sent out in 2009. A total of 54% of the men in the first study group, 44% of those in the second study group and 44% of the controls answered. The mean age of the participants was 41 (range 37e51). Self-assessed current work ability compared with lifetime best had decreased in 28.9% of the first asthma group, in 31.1% of the second asthma group, and in 19.7% of the controls (p Z 0.0007). Current smoking (OR 2.5), only basic education (OR 2.6), being a manual worker (OR 2.7) and current severe asthma (OR 3.8) associated most strongly with decreased work ability among the asthmatics. Both mild and more severe asthma at the age of around 20 seems to be associated with reduced work ability in 40-year-old males. ª 2011 Elsevier Ltd. All rights reserved.
Introduction
Asthma is significant, growing health problem among working age people and can affect work ability. Cessation of employment and disability pension are the most severe consequences of reduced work ability. Temporary sick leave, change of employer, job or work tasks and reduced selfassessed work ability are more common and have an impact on work productivity. Subjective assessment has proved to be a good predictor of future work ability or disability. 1 Previous cross-sectional 2 and prospective populationbased 3 studies have shown that job changes due to respiratory problems at work are common, and that occupational exposure to irritants and dusts contribute to respiratory work disability. The effect of asthma on work ability has only been studied in a longitudinal setting in a few studies. 3, 4 Due to the variable character of asthma and asthma treatment, as well as the current societal challenge to extend careers, there is a further need for evaluation of asthma-related work disability in a longitudinal and multivariate setting.
Our aim was to study the effect of asthma which begins in childhood or early adulthood on work ability in a 20-year follow up.
Material and methods

Study population and design
We used Finnish Defence Force registers to select the study population. In Finland it is obligatory for all young men of sufficiently good health to participate in either military or civil service. In the 1980s, about 90% of young men carried out 8e11 months military service. Up to 98% of all men underwent a medical examination at the age of 18e19. Subjects having mild asthma with normal lung function were evaluated as fit for most service duties. Those having stable moderate asthma and good lung function were evaluated as fit for restricted duties. Subjects with unstable or deteriorating asthma, or clearly decreased lung function, were exempted from military service. The data for this classification was used, when evaluating the severity of asthma at baseline.
Asthma group 1 (n Z 505) consisted of all subjects who were referred in 1987e1990 to the Central Military Hospital because of a diagnosis of asthma (including both men in military service with asthma already diagnosed before the service, and men with a new onset of asthma during service). This group represented an unselected population of men, who had mild or moderate asthma and were living in southern and central parts of Finland at the age of 18e27.
Asthma group 2 (n Z 393) included men who were exempted from military service in 1986-89 due to asthma, representing an unselected population of Finnish men with relatively severe asthma at the age of 18.
The control group (n Z 1500) was randomly selected from the 7433 young men who entered military service in five big military units in Southern Finland between 1986 and 1990, who had no asthma diagnosis during military service according to Defence Force register. Those 28 subjects reporting in the study questionnaire having asthma during their military service were excluded. The controls represented an unselected population of men, without asthma or any other disabling illness in their youth and who lived in southern or central parts of Finland. Fig. 1 shows the description of the study in more detail.
A postal questionnaire was sent out in the spring of 2009, i.e. approximately twenty years (18e23 years) after military service or exemption at call-up. After two reminders, 232 men (54%) from the first study group, 161 men (44%) from the second study group, and 608 (44%) of the controls answered and thus comprised the final study population.
The study was approved by the Ethical Committee of the Department of Medicine of Helsinki University Central Hospital. Written informed consent was collected from the study subjects.
Questionnaire
Questions on personal characteristics, education, work history, work ability and lifestyle, were included. We used the previously validated Finnish questions of the Tuohilampi questionnaire 5 to evaluate current asthma symptoms, the current use of asthma medication and the age of asthma onset. The data were assessed as follows:
Assessment of work ability Self-assessed work ability The participants were asked to compare their current work ability with their best lifetime work ability so that 0 represented full work disability and 10 indicated work ability at its best. This validated question was the main indicator for self-assessed work ability, and belonged to the Work Ability Index (WAI) questionnaire as did all other questions about self-assessed work ability (Table 1) . 6 The subjects with current work ability 7 compared with lifetime best were classified as having decreased work ability, and those with values of 8e10 as having normal work ability. Based on the Finnish Health 2000 Survey, 88% of men in the entire Finnish population aged 30-44 had a work ability of 8e10 compared with lifetime best. 7 Work life participation Information on having been unemployed or having changed occupation after military service and the number of such periods was elicited.
Other explanatory variables Education
Subjects having completed only comprehensive school, high school or vocational school were classified as having basic education. Those with college or other upper secondary education were classified as having mid-level education. Subjects with a university degree were classified accordingly.
Professional status was categorized as self-employed or farmer, upper-level non-manual worker, lower-level nonmanual worker, manual worker, and other or unknown.
Smoking
According to the questionnaire data, the respondents were classified as either current smokers, or ex-smokers/nonsmokers. The subjects who answered as having smoked daily or almost daily and not having smoking currently were defined as ex-smokers.
Alcohol consumption
Subjects who reported drinking six or more standard units of alcohol at a time once a week or more often were categorized as frequently consuming multiple alcohol units.
Physical activity
Those who reported taking part in exercise that results in at least mild breathlessness and sweating for at least half an hour at a time, only once a week or less in their free time, were classified as physically inactive.
Assessment of asthma severity
A chest physician (IL) estimated the current severity of asthma based on the modified GINA guidelines 8 without forced expiratory volume in 1 s (FEV1) values. Remission was defined as having no asthma symptoms and not using asthma medication for the last three years.
Statistical analyses
Our data set consisted of both continuous and categorical variables. In our preliminary study, we wanted to find out if the study groups, i.e. the two asthma groups and one control group, differ from each other. When comparing the differences between groups we applied the Chi-squared tests for categorical variables and one-way ANOVA for continued variables. A p-value of <0.05 was considered statistically significant.
Logistic regression analyses were used when examining the associations between potential risk factors and decreased work ability. We then calculated the odds ratios (OR) and their 95% confidence intervals (95% CI).
All analyses were carried out using the Statistical Analysis System 9.1 programme (SAS Institute Cary, USA). Table 1 shows the characteristics of the study groups. The socio-economic status of asthma group 2 differed from the other groups: these men were less educated and more often worked as manual workers.
Results
Self-assessed work ability was reduced among the asthmatics: current work ability compared with lifetime best was 7 in 28.9% of asthma group 1, in 31.1% of asthma group 2, and in 19.7% of the controls (p Z 0.0007) ( Table 1) . Work ability as regards physical job demands was moderate or bad in the groups, at 32.0%, 34.2% and 23.4%, respectively (p Z 0.004), and 17.3%, 24.0% and 15.4% (p Z 0.037) as regards mental job demands.
In the univariate analysis, the OR of current work ability compared with a lifetime best of 7 or below was 1.7 in asthma group 1, and 1.8 in asthma group 2. The increased risk remained in the multivariate models (Table 2 ). These models also showed an increased risk of reduced work ability in relation to the physical demands of the work in both asthma groups, while in relation to the mental demands of the work, the risk was only significant in asthma group 2. In the logistic regression analysis, current smoking (OR 2.5, 95% CI 1.6e3.9), only basic education (OR 2.6, 95% CI 1.1e5.8), being a manual worker (OR 2.7, 95% CI 1.4e5.6) or being self-employed (OR 2.5, 95% CI 1.1e5.6), and suffering from current severe asthma (OR 3.8, 95% CI 1.1e13.5) associated most strongly with decreased work ability among the asthmatics.
Discussion
We found that asthma which begins in childhood or early adulthood may reduce both self-assessed work ability and work life participation in men around the age of 40. Our first asthma group had mild to moderate asthma, and the second relatively severe asthma in their youth. Work ability of both groups was decreased compared with the controls.
The diversity of work ability makes its evaluation a challenge. Our main indicator for work ability was selfassessed current work ability compared with lifetime best on a scale of 0e10, which is one of the parameters in the Work Ability Index (WAI) 6 The subjects' WAI results have correlated well with more objective measurements. 9 The single question of current work ability compared with lifetime has appeared to associate strongly with WAI and predict the future degree of sick leave. 10 The study population was homogenous regarding age and sex, and represented unselected men from southern and central parts of Finland. The asthma groups had a clinically verified disease at the age of 19e21 and represented all severity forms of asthma, while the controls had no asthma in their youth. This longitudinal setting allowed us to study the effect of asthma which begins at a young age on work ability 20 years later. The influence of asthma on work ability is a relevant issue in this subgroup of asthmatics, because they have suffered from asthma during their entire or almost entire career, and being male they more often work in dusty workplaces. Work ability was evaluated with many different outcomes representing both self-assessed work ability and participation in work life.
The response rate was low and information on the non-respondents' characteristics was not available. In questionnaire studies it is common that men in younger age-groups respond infrequently. A recent Swedish study with a male response rate of 56% showed no difference in respiratory symptoms between responders and nonresponders. 11 In our study, the majority of the men had milder forms of asthma: 82.3% of the subjects in asthma group 1 and 59.5% of the subjects in asthma group 2 had remitted, mild intermittent or mild persistent asthma. These factors do not indicate the selection of the subjects having more severe asthma, which could overestimate the difference in work ability between the asthmatics and the controls. Our results cannot be generalized to cover female population or asthma which begins after the age of 20. The subjects in asthma group 2 had lower socioeconomic status compared with other groups. This may have affected their work ability. These men also currently had more severe asthma. The severity of childhood asthma has been shown to predict asthma severity in adulthood 12 allowing us to assume that the asthmatics in group 2 also had more severe asthma in their youth and were exempted from the military service mainly due to asthma. Nevertheless the linkage between more severe asthma and low socio-economic status has previously been shown among children 13 and adults. 14 It is difficult to judge, whether the lower socio-economic status of the subjects in asthma group 2 is caused by their more severe childhood onset of asthma or if some selection bias exists.
The asthmatics currently smoked slightly more often than the controls, which is in line with the statement of the recent review article. 15 Smoking, having only basic education, and being a manual worker or self-employed associated with reduced work ability, and these factors were included in the multivariate model. The increased risk of poor work ability of the asthmatics remained and therefore we suggest that asthma itself is associated with decreased work ability.
In summary, in this population-based study we found that both mild and more severe asthma at the age of around 20 seems to be associated with reduced work ability in 40-year-old males. Due to the low response rate the results need to be interpreted with caution. Nevertheless, asthma starting in young age is a common and increasing problem and occupational health care professionals should support the work ability of men with asthma that began in youth.
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